In previous experiments, leprosy-like lesions and proliferation of bacteria were noted in several animals inoculated with the leprosy bacillus and identification tests showed these organisms to have properties similar to the murine leprosy bacillus. Studies were therefore conducted in an attempt to ascertain the origin of these organisms in order to prevent error in evaluating future experimental data.
One of the authors, Nishimura,1) had noted the presence of an acid-fast bacillus in the subcutaneous connective tissue when preparing Mitsuda's antigen with the skin tissue of a healthy mouse and from this hint, the attempt was made to clarify the relationship between the acid-fast bacillus present in healthy mice and the acid-fast bacillus isolated from leprosy bacillus inoculated mice. Healthy mice were therefore collected from various locales and examined for acid-fast bacilli. Parts of the results of this investigation have been reported2,3,4) previously and in the present paper, the results will be given in detail and summarized.
Experimental

Materials and Methods
Five groups of mice were used. Group I consisted of 214 animals bred in our laboratory, Group II of 40 animals supplied by Tuberculosis laboratory unrelated to murine leprosy, Group III of 150 animals from unspecified farms, Group IV of 85 animals raised under strict control at the experimental animal farm of our University, and Group V was composed of 54 animals obtained from the Central Laboratories for Experimental Animals, Tokyo.
For examination, spread tissue preparations were made of subcutaneous connective tissue and stamp smear were prepared of lymph nodes. The slides were stained with Ziehl-Neelsen, examined closely under the microscope and material showing relatively large numbers of bacilli was cultivated and inoculated into a next generation of mouse.
The use of the spread preparation method for examination of bacillus in the subcutaneous tissue is a method which must be emphasized here. Preparation of smears from subcutaneous tissue showing no macroscopic change is difficult to find the bacillus but investigation is possible with the spread method.
Results
Detection Rate of Bacillus by Microscopic Examination: As shown in the Table 1 , there were 4.9% positives in Group I-A, 38% in Group I-B, 13% in Group II, 27% Of the animals in Groups I, II and III, showing a positivity of more than (+) material from 29 was cultivated on Ogawa's medium and inoculated into mice. The distribution of the organisms in the body of the 29 animals is shown in Table 2 . Bacillus was present in the subcutaneous connective tissue of the back in 18, in the inguinal lymphnode in 17, in the axillary lymphnode in 20, in the bronchial lymphnode in 16, in the lung in 5 cases and in the liver in one case. In the lightly contaminated animals (*) the bacillus was found most often in the axillary lymphnode followed in order by the inguinal lymphnode, bronchial lymphnode and subcutaneous connective tissue. In other words, the organism was present with the greatest frequency in the lymphnode and it is noteworthy that it was also present in the subcutaneous connective tissue of apparently healthy animals in many cases.
Cultivation: Acid-fast bacillus was successfully cultivated from 3 of the 29 positive cases. Growth took place within 4 weeks in all the cases. One of the three belonged to the human type of tubercle bacillus.
Passagce to Mice: The results are shown in Tables 3 a. b. and c, The findings in the 27 animals may be summarized as follows. a) Though a leproma was not formed, there was pronounced bacterial proliferation and bacillus was present in the superficial lymphnodes in 12 cases. b) Murine leprosy-like lesions developed in the lungs, numerous globi were present and there was considerable proliferation at the subcutaneous site of inoculation in 4 cases. c) Murine leprosy-like lesions developed in the lungs and numerous organisms were found in the bronchial lymphnode in 4 cases. d) There was no bacterial proliferation in 7 cases. Materials from a) b) and c) were inoculated into next generation of mice. There was localized bacterial proliferation at the site of inoculation only in 2 cases, proliferation at the site of inoculation and in the lungs with lesion in 7 and numerous bacterial globi in the lungs only in 3 inoculated with material from a). Of 3 animals inoculated with the portion of the subcutaneous tissue showing bacterial proliferation of animals of b), 2 showed proliferation of bacilli in the lungs and 1 showed a mild lepromatous infiltration locally. While 3 animals inoculated with material from the pulmonary lesion developed large lepromata.
Animals inoculated with material from mice in c) all developed subcutaneous lepramata. It can be seen that aside from 7 cases, there was bacterial proliferation in the first and second generation of mice with murine leprosy-like changes and globi formation in the lungs and a leproma similar to murine leprosy could he produced by inoculating material from these animals in the next generation of mice. The fact that only 1-3 of the inoculated animals in a group showed bacterial proliferation can be attributed to the small quantity of organisms inoculated together with the individual differences of the animals.
As described, there was no formation of leproma by inoculation of the first genera-Y. KAWAGUCHI, K. KOHSAKA and T. MORI 1964 tion of mice with material from the original mouse but there was intracellular proliferation of bacilli in the lungs and transplantation of this infected pulmonary tissue to a second generation of mice resulted in the production of a typical leproma in most cases. Even when there was prolifera0tion at the site of inoculation in the first generation, the definite intracellular proliferation of bacilli seen in the typical murine leprosy lesion was not observed.
Identification of the Proliferating Organism: Identification tests were conducted on 5 representative strains of bacilli which had formed subcutaneous leproma.
The findings are given in Table 4 . There was no growth on the usual acid-fast bacteria media. Proliferation was not found in vivo in the guinea pig but growth similar to the murine leprosy bacillus was possible in the rat.
Table 4. Results of Identification Tests
Definite sensitivity to isonicotinic acid hydrazide was present. The findings suggest that these organisms may be placed in the category of the murine leprosy bacillus. Discussion 1) In 1937, Krakower and Gonzalez5) published a detailed report of a severe murine leprosy infection in a brown wild house mouse (Mus musculus) which had been captured by chance in their laboratory. A review of the literature fails to show other reports of this kind and there are no reports of natural murine leprosy in the experimental mouse. The rarity o£ natural murine leprosy infection in the mouse compared to the rat may be due to a lack of observation on the part of the investigators or perhaps an inability of the mouse to survive until the disease can fully develop. This discovery of natural infection of a species other than the Rattus is worthy of note.
2) It is believed that these findings give an important suggestion regarding the infectious agent in the natural infection of rats or mice with the murine leprosy. Within the scope of our knowledge, the murine leprosy bacillus proliferates only in certain cells of the rat or mouse and cannot grow in any artificial medium outside of the living organism and is a socalled obligate cell-parasite so that it is not present widely in nature like other non-pathogenic acid-fast bacilli, but despite this, is present in the lymphnodes and subcutaneous tissue of apparently healthy mice which have not come ACID -FAST BACLLUS into contact with infected murine leprosy animals. It would therefore be difficult to attribute the source of infection to an infected animal and it would be more logical to assume that the infectious agent is a microorganism present in the earth. It can be assumed that acid-fast bacilli will enter the body of a rat through a defect in the skin or hair folicle and some bacilli had mutated already to grow in vivo due to the transformation, transduction, lysogenic conversion or other hereditary factors. It is hoped that further investigations along this line of though will clarify the mechanism of the unapparent infection with an inconsistant infectious source.
3) The question then comes up as to why a subcutaneous leproma is not produced in the original mouse of the acid-fast organism which has succeeded in invading the animal and adapting itself. The report by one of authors, Nishimura6), that cultivation of bacilli present in the lymphnode of 36 wild rats without macroscopic pathological changes in the subcutaneous connective tissue, lymphnodes or organs was negative but lepromata developed in 9 of the next generation of animals inoculated with the original material and the animals showing leproma were mostly young animals must be mentioned here. It can be seen from this report that unapparent infection is present in the rat, too. The fact that the survival time of the experimental mouse is relatively short while the generation time of the murine leprosy bacillus is long may also play a role in the infrequency of active infection in the original mouse contaminated with the organism. It can also be assumed that in nature, there is no invasion by a massive quantity of bacteria at one time but a repeated invasion by small numbers of the organism so that a resistance is gradually built up by the host and proliferation is suppressed. 4) Pronounced pathological changes were found in many cases in the lungs rather than at the subcutaneous site of inoculation in the animal inoculated with material from the original mouse and furthermore proliferation in the lungs was greater than at the subcutaneous site following inoculation of material from the subcutaneous tissue showing considerable proliferation in a second generation of mice. It was also found that a leproma constantly was produced in the next generation of mice inoculated with material from the pulmonary lesion but only a few animals inoculated with subcutaneous material developed leproma. The reason for this difference is still not clear. There may be some unknown factor or condition suitable for the growth of the bacillus in the lung. Since the lung is directly connected with the outside, infection through the air may be possible but from the findings up to now, it is suggested that the proliferation in the lungs is a specific phenomenon. Experience with experimental murine leprosy has shown that changes occur early and in high percentage in the organs, especially the spleen besides development of leproma at the site of inoculation when mice are inoculated with the murine leprosy bacillus and lesions are still present in the lungs in infections of long duration. On the basis of these findings, it is suggested that this is a specific characteristic of this acid-fast bacillus and the problem of infection by air in the laboratory need not be considered.
5) As the acid-fast organism isolated from the original mouse produces a leproma at the site of inoculation and identification tests show it to have the same properties as the murine leprosy bacillus, it can be said that the isolated organism is the murine leprosy bacillus. The term murine leprosy-like acid-fast bacillus was used in the Y. KAWAGUCHI As a result of the findings in this study, it is suggested that caution must be exercised in experiments in which mice are inoculated with the leprosy bacillus, and that acid-fast bacillus present in natural circumstances must be noted as an infectious agent of natural murine leprosy.
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